The Yukon-Tanana Upland is a complex composite assemblage of variably metamorphosed crystalline rocks with strong North American affinities. At the broadest scale, the Upland has a relatively neutral magnetic character. More detailed examination, however, reveals a fundamental northeast-southwesttrending magnetic gradient, representing a 20-nT step (as measured at a flight height of 300 m) with higher values to the northwest, that extends from the Denali fault to the Tintina fault and bisects the Upland. This newly recognized geophysical gradient is parallel to, but about 100 km east of, the Shaw Creek fault. The Shaw Creek fault is mapped as a major left-lateral, strike-slip fault, but does not coincide with a geophysical boundary.
A gravity gradient coincides loosely with the southwestern half of the magnetic gradient. This gravity gradient is the eastern boundary of a 30-mGal residual gravity high that occupies much of the western and central portions of the Big Delta quadrangle. The adjacent lower gravity values to the east correlate, at least in part, with mapped post-metamorphic granitic rocks.
Ground-based gravity and physical property measurements were made in the southeastern-most section of the Big Delta quadrangle in 2004 to investigate these geophysical features. Preliminary geophysical models suggest that the magnetic boundary is deeper and more fundamental than the gravity boundary. The two geophysical boundaries coincide in and around the Tibbs Creek region, an area of interest to mineral exploration. A newly mapped tectonic zone (the Black Mountain tectonic zone of O'Neill and others, 2005) correlates with the coincident geophysical boundaries. 
Regional Aeromagnetics and Geology
These data were extracted from the Magnetic Anomaly Map of North America (NAMAG, 2002 ). The black box shows the approximate area of detailed geophysical maps in Panel 2. The geologic information is from the new Geologic Map of North America (Reed and others, 2005) .
A NNE-SSW trending boundary (which falls between the white arrows on the figure) , extending between the Denali and Tintina faults, separates regions of contrasting aeromagnetic character within the Yukon-Tanana Upland. This boundary is visible at the scale of North America and represents a significant geophysical feature. This distribution is closer to the bell-shaped normal ideal (lower kurtosis) than the northwest zone shows, but it appears that it may consist of two separate, superimposed bell-shaped populations -a tightly peaked distribution with a mean of about -50 nT and a broader distribution with a mean of about 0 nT.
These curves represent the results of matched filtering on the data boxes outlined in Panel 2. A high-pass, bandpass, and low-pass filter is defined in each case. The northwest zone can be separated into three distinct bands with depths of 0.4 km, 3.1 km, and 11.6 km. The southeast zone can also be separated into three bands (1.6 km, 2.8 km, and 7.0 km), but the central band has low power and is probably not significant. This analysis suggests that the broad step in magnetic values between the two regions may arise primarily from contrasts within the upper 5 km or so of Two-dimensional aeromagnetic models for three transects that span the NNE-SSW regional magnetic domain boundary. Magnetic transects 1 and 2 both depict an east-dipping zone that contributes to the regional ~20-nT step in magnetic values across this boundary. Superimposed on this regional step are shorter-wavelength variations modeled by magnetic property variations in the near surface.
Two-dimensional gravity models for two transects across the gravity gradient that partially coincides with the NNE-SSW regional magnetic domain boundary. The data (gravity observations shown by open circles on the map) are from observations made in August 2004 by the authors . The preliminary models suggest a regional dip to the east for the density interface.
Observations and Conclusions
1. A NNE-SSW (N35E) "step" of about 20 nT in regional aeromagnetic data values marks a distinct boundary that crosses the Yukon-Tanana upland between the Denali and Tintina faults. 2. Regional aeromagnetic values are systematically higher on the NW side of this boundary. 3. Preliminary analysis and modeling suggests that this boundary reflects an east-dipping contact of a thick (~5 km) crustal zone within the upper crust (upper 10 km). 4. A gravity gradient (high to the northwest) coincides with a portion of the N35E magnetic gradient in the SE corner of the Big Delta quadrangle. 5. Regional gravity lows appear to relate to the amount of postmetamorphic granitoid in a given region of the crust. In other words, the gravity lows map the granitic intrusions. 6. This implies that most of the granitic complex is non-magnetic to weakly magnetic. 7. However, discrete portions of the granitic terrane are significantly magnetic (including the Mt. Harper pluton). 8. The N35E magnetic step is a more fundamental, through-going crustal feature than the gravity high and gradient. 9. In the Black Mountain zone the magnetic step and the gravity gradient coincide -this coincidence may relate to mineralization in that region. 10. Short-wavelength (shallow) aeromagnetic highs correspond to the location of the north-south to NE-SW gravity gradient. These may reflect more magnetic (more mafic?) rocks along this boundary. 
